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© An instrument (54) for the direct penetration of 
body tissue comprises an elongated rigid hollow 
shaft (56). A point (60) at the distal end of the shaft 
(56) is shaped to penetrate body tissue, to create an 
opening therein and to enlarge the opening as the 
point (60) is advacend into the body tissue. The 
distal end portion (70) of the point (60) is capable of 



transmitting images received back from the surgical 
site in advance of and laterally of the point (60). The 
point (60) has a cutting element (68a-68d) to enable 
the point (60) to pierce and cut the tissue. In the 
hollow shaft (56) lighting means and light image 
receiving means are provided. 



FIG. I 
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FIELD OF THE INVENTION 

The invention relates to an instrument for the 
viewing and penetration of body tissue. 

BACKGROUND OF THE INVENTION 

Instruments of this type serve particularly as 
trocars to create an artificial access to body cav- 
ities or organs, which do not possess any natural 
communicating passage with the exterior. The in- 
strument has a point, which serves to pierce the 
body tissue and to widen the perforation opening 
and, after removal of the trocar, represents an 
artificial access to the body cavity, the said access 
through which endoscopes, instruments, and the 
like can be introduced into the interior of the body. 

The insertion of the trocar, even with the ad- 
vantageous selection of an injection site, entails the 
risk of damaging blood vessels in subcutaneous 
fatty tissue, in fascia, and in the peritoneum ("ab- 
dominal membrane"), thus vessels in the abdomi- 
nal wall. There is the further risk after penetration 
of the abdominal wall that the vessels in the ab- 
dominal area (abdominal cavity) and organs in the 
abdominal area, such as the large intestine, small 
intestine, omentum majus (greater omentum), and 
retroperitoneal^ located vessels and structures can 
be damaged. Especially at risk for damage are the 
small intestine and the omentum majus, if adhe- 
sions and concretions with the anterior abdominal 
wall are present, so that during penetration of the 
abdominal wall, structures adhering to the said wall 
may be pierced at the same time before the trocar 
enters the free abdominal cavity. To reduce the 
risk of damage, particularly to the intestine and 
omentum majus, a hollow needle can be passed 
through the abdominal wall first while the abdomi- 
nal wall is lifted, to introduce gas into the abdomi- 
nal cavity and to distance the abdominal wall from 
the underlying omentum majus and intestine for the 
subsequent insertion of the trocar. In that case as 
well, however, there is a residual risk of damage 
during the insertion of the hollow needle and the 
trocar. 

DESCRIPTION OF THE RELATED ART 

EP 0 484 725 A1 discloses an instrument for 
the penetration of body tissue which reduces as 
much as possible the risk of damage to vessels, 
organs, and the like via improved optic control 
during insertion. 

This instrument has a hollow shaft. The point or 
at least the distal end portion of the point is made 
as a window from a suitable transparent material, 
e.g., from glass, quartz glass, Plexiglas, or the like. 
An optic is run through the hollow shaft to the 



point, e.g., an optic with glass fiber-optic light 
guide, as is used in endoscopes. Furthermore, a 
lighting unit is run in the hollow shaft to the point. 
The lighting unit can be integrated into the optic in 

s that fiber-optic fibers employed for producing illu- 
mination are placed in the tract of the optic. Like- 
wise it is possible to run the illumination separately 
from the optic through the shaft to the point or also 
to combine lighting units integrated in the optic 

w with additional separately introduced lighting units. 
The optic ends at an axial distance behind the 
summit of the point, so that the entire surface area 
of the conical window can be illuminated by the 
optic and observed. The operator thus has a view 

75 during the advance of the instrument of the struc- 
tures to be penetrated and lying in Front of the 
instrument point. The operator can thus recognize 
blood vessels, For example, before these are 
struck by the point of the instrument, and avoid the 

20 said vessels. In particular, the important step of the 
penetration of the peritoneum can proceed within 
view. The semitransparent peritoneum almost per- 
mits a look into the abdominal cavity before total 
penetration, so that the underlying omentum majus, 

25 intestines, and vascular structures in the perito- 
neum are discernable and damage thereto can be 
avoided. In addition, during the advance of the 
instrument, the operator can observe structures 
penetrated by the point and passing laterally by the 

30 surface area of the window, and thus obtains a 
feeling for the penetration of the point and for the 
rate of advance. 

SUMMARY OF THE INVENTION 

35 

The invention has as its object the provision of 
an instrument for the penetration of body tissue 
under optic control which reduces the force neces- 
sary to advance the instrument during the penetra- 

40 tion of tissue. 

According to the invention, the point comprises 
or is provided with a cutting element, especially 
with one or more sets of surfaces which converge 
to a line, i. e., a linear edge which is to incise, for 

45 example, the abdominal wall, and thereby aid in 
penetration. The penetration point may be opaque 
with one or more transparent windows for permit- 
ting the passage of light and for receiving an image 
of tissue, etc. adjacent and in advance of the point. 

50 The converging surfaces do not extend beyond the 
distal end of the point, the distal end thereof being 
at or rearwardly of the transparent window. The 
converging surfaces may form the exterior surfaces 
of the point. In another embodiment, the point 

55 comprises a transparent hollow cone and one or 
more blade members are inserted in the point, 
having surfaces converging to a linear edge; the 
linear edge is coplanar with the axis of the shaft 
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and the conical point. These members do not ex- 
tend beyond the apex of the point, in order that 
there may be viewed the tissue, abdominal wall, 
etc., adjacent and in advance of the instrument 
before the instrument is advanced, with the assis- 
tance of the linear edges, so that viewing of tissue, 
abdominal wall, etc. is made possible prior to pen- 
etration and the making of an incision in each part 
of the tissue or abdominal wall. Consequently, the 
surgeon is able to see tissue prior to engagement, 
penetration or cutting thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in greater detail 
below on the basis of embodiments presented in 
the figures. Shown are: 

Fig. 1 is an exploded perspective view of an 
instrument for penetration of body tissue in ac- 
cordance with the present invention; 
Fig. 2 is an elevational view of the point shown 
in Fig. 1 ; 

Fig. 3 is an elevational view taken on the line Ill- 
Hi of Fig. 2; 

Fig. 4 is a view taken on the line IV-IV of Fig. 3; 
Fig. 5 is a cross-sectional view taken on the line 
V-V of Fig. 3 and showing a fiberoptic bundle; 
Fig. 6 is an exploded perspective view of an- 
other embodiment of an instrument for penetra- 
tion of body tissue in accordance with the 
present invention; 

Fig. 7 is an elevational view of the point shown 
in Fig. 6; 

Fig. 8 is an elevational view of an alternate 
embodiment of a point; 

Fig. 9 is an elevational view taken on the line IX- 
IX of Fig. 7; 

Fig. 10 is a view taken on the line X-X of Fig. 7; 
Fig. 11 is a cross-sectional view taken on the 
line XI-XI of Fig. 9, together with an optical fiber 
bundle; 

Fig. 12 is an enlarged view taken on the line XII- 
XII of Fig.11; 

Fig. 13a is an elevational view of the instrument 
of Fig. 6 in contact with the surface of a body; 
Figs. 13b and 13c illustrate successive positions 
in the penetration of a body with the instrument 
of Fig. 6 . 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

In Fig. 1 there is shown an embodiment of a 
penetration instrument 54 comprising a rigid linear 
hollow cylindrical shaft 56 and a point 60. The shaft 
56 is internally threaded as shown at 58, and the 
point 60 has a threaded extension 62 for engage- 
ment with the threads 58. The shaft 56 and point 



60 may be joined in a manner other than that 
shown, and may be made of a single piece of 
material. The point 60 is hollow and on the exterior 
has a cylindrical portion 64 which is adjacent the 

6 shaft 56, as when the instrument 54 is assembled, 
and has substantially the same outer diameter as 
the shaft 56. Opposite the proximal end of point 60 
there is a distal end which is shaped to penetrate 
body tissue, to create an opening therein and to 

w enlarge the opening as the point 60 is advanced by 
the application of force to the shaft 56. As will be 
appreciated, the distal end of the point 60 is for- 
ward of the proximal end thereof, and forward of 
the shaft 56. At the distal end thereof, forwardly of 

75 the cylindrical portion 64, there are preferably four 
planar surfaces 66a, 66b, 66c and 66d. These 
exterior surfaces of point 60 are inclined towards 
the distal end of point 60, so that point 60 enlarges 
in transverse extent from the distal end towards the 

20 proximal end. Each two adjacent surfaces 66a, 66b, 
66c and 66d form a set of surfaces which con- 
verges to a linear edge 68a, 68b, 68c, and 68d, as 
shown in Fig. 4. The linear edges preferably are 
coplanar with the axis of the instrument 54. 

25 Referring now to Fig. 5, there is shown the 

point 60 and the surfaces 66b and 66c. The point 
60 is opaque, and has an opening through the 
surfaces 66b and 66c at the distal end thereof; in 
these openings, there is a transparent window 70, 

30 although two separate window elements may be 
provided. The window 70 may comprise a single or 
two plastic elements, and may have an external 
curvature to provide a lens. The point 60 is imper- 
forate, the window 70 closing the opening(s) there- 

35 in. 

Optical elements may be provided within the 
instrument 54 to emit light to be passed through 
the window 70, the light being reflected from tis- 
sue, organ, etc., and passing through the window 

40 70 and providing an image which is viewed by an 
optical viewing system. The optical viewing sys- 
tems may comprise, for example, separate optical 
fibers, or as shown in Fig. 5, may comprise a fiber- 
optic bundle 72 containing both light transmitting 

45 and light receiving optical fibers; also relay lenses 
may be used instead of optical fibers. 

Referring now to Fig. 6 , a further embodiment 
of an instrument in accordance with the invention is 
shown, the penetration instrument 74 comprising a 

so linearly extending hollow rigid shaft 76 of circular 
configuration, and having a threaded extension 78. 
The point 80 is imperforate, of transparent material, 
and has internal threads 82 and has a cylindrical 
portion 84 at its proximal end of the same diameter 

55 as the shaft 76. Forwardly of the cylindrical portion 
84, the point 80 preferably has a right circular 
conical distal end portion 86 which converges to- 
wards the distal end 90 thereof, which is preferably 
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perpendicular to end portion 86 as shown, but 
could be at a different angle, with some reduction 
in the image acquired. 

As shown in Fig. 7, there are provided a pair of 
thin blade members 88a and 88b having the bases 5 
thereof embedded in the conical distal end portion 
86. The forward or distal ends of the blade mem- 
bers 88a and 88b terminate in a plane which 
passes through the truncated end 90 of the conical 
portion 86 of point 80. to 

As shown in the embodiment of Fig. 8, in the 
conical terminal portion 86a of point 80a, there are 
provided thin blade members 88c and 88d; the 
forward or distal ends of these members are rear- 
wardly of the truncated end 90a of the conical 75 
portion 86a. Consequently, it will be seen that in 
the embodiments of Figs. 7 and 8 ,the thin blade 
members are at or rearwardly of the distal end of 
the point 80, so as to enable the surgeon to see 
tissue or organ prior to the moving of the instru- 20 
ment in a manner to penetrate or cut the tissue or 
organ. Hence, the surgeon is enabled to view the 
tissue or organ in advance of the instrument prior 
to effecting penetration or cutting thereof. 

Fig. 9 and Fig. 10 are other views of the point 25 
80, and as will be seen therein, the blade members 
88a and 88b are coplanar with the axis of the point 
80, and with the axis of the shaft 76. 

Referring now to Fig. 11, there is shown the 
point 80, including the conical portion 86, with the 30 
blade elements 88a and 88b having the bases 
thereof embedded in the conical portion 86. The 
truncated end 90 of the conical portion 86 is also 
shown, which together with the material of the point 
80 which is behind it, functions as a window lying 35 
on the axis of the point 80, for viewing of tissue or 
organ directly ahead of the point 80. As is apparent 
from Fig. 1 1 , the blade members 88a and 88b have 
their forward or distal ends substantially in the 
plane of the truncated planar end 90. The distal 40 
end of conical portion 86 may terminate in a coni- 
cal apex; blade members are at or rearwardly of it. 

In Fig. 12 , there is shown the truncated end 90, 
the conical portion 86, and the blade elements 88a 
and 88b; these blade elements contain converging 45 
surfaces 88e and 88f, which meet or join at a linear 
edge 88g, which is the cutting edge of the blade 
element 88a, 88b. 

Referring now to Figs. 13a, 13b and 13c the 
instrument 74 will be seen in successive stages of 50 
penetration of a tissue or organ. Initially, there will 
be obtained a view of the upper surface of the 
body to be penetrated before penetration begins. 
As penetration proceeds, as shown in Figs. 13b 
and 13c the tissue or organ is cut or severed, and 55 
the surgeon will be able to view an image of the 
portion of the body being penetrated, through utili- 
zation of optical lighting and viewing systems (now 



shown), and will be able to view tissue or organ 
adjoining the surface of the conical portion 86. 
Thus, when the instrument 74 enters into each 
separate layer of tissue or different element of the 
body, a view thereof will be obtained prior to the 
actual penetration or cutting of that layer or ele- 
ment. 

The utilization of a penetrating point, of taper- 
ing, preferably conical configuration, together with 
linear edges, which cut tissue or organ, enables the 
instrument to penetrate tissue or organs with mini- 
mal, readily controlled force. For example, with the 
embodiments of Figs. 6-12 , there is only required 
a force of about 4-8 lb to advance the instrument. 

The claims and specification describe the in- 
vention presented, and the terms that are em- 
ployed in the claims draw their meaning from the 
use of such terms in the specification. Some terms 
employed in the prior art may be broader in mean- 
ing than specifically employed herein. Whenever 
there is a question between the broader definition 
of such term as used in the prior art and the more 
specific use of the term herein, the more specific 
meaning is meant 

Claims 

1. An instrument for the direct penetration of 
body tissue comprising: 

- an elongated rigid hollow shaft having a 
distal end; 

- a point at said distal end of said shaft 
shaped to penetrate body tissue to cre- 
ate an opening therein and to enlarge the 
opening as the point is advacend into the 
body tissue by said shaft; 

- at least the distal end portion of said 
point being capable of transmitting im- 
ages received back from the surgical site 
in advance of and laterally of said point; 

- the point having a cutting element to 
enable said point to pierce and cut tis- 
sue; and 

- said hollow shaft being capable of con- 
taining a lighting means and a light im- 
age receiving means to cooperate with 
said distal end portion of said point. 

2. The instrument of claim 1 , wherein said cutting 
element does not extend beyond said point. 

3. The instrument of claim 1 or 2, wherein at least 
the distal end portion of said point or a portion 
of said distal end portion is transparent to 
enable the transmission of light and the image 
of tissue. 
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4. The instrument of claim 1 , wherein said cutting 
element is provided by at least one set of 
surfaces converging to a linear edge having 
one part thereof closer to the distal end portion 

of said point than another part thereof, said 5 
surfaces having distal ends not beyond the 
distal end of said point. 

5. The instrument of claim 1, wherein said point 

has a tapered distal end portion. 10 

6. The instrument of claim 4, wherein said point 
has an axis and said at least one linear edge is 
coplanar with said axis. 

75 

7. The instrument of claims 5 and 6, wherein said 
point has at least three planar exterior sur- 
faces, each two said surfaces converging to a 
linear edge, and each of at least two of said 
planar surfaces has a transparent window at its 20 
distal end portion. 

8. The instrument of claims 4 and 5, wherein said 
linear edge is straight and substantially parallel 

to said tapered distal end portion. 25 

9. The instrument of claim 4, wherein said set of 
surfaces has at least in part surfaces of a 
member extending outwardly from said point. 

30 

10. The instrument of claim 9, wherein one blade 
member or at least two circumferentiaily 
spaced blade members extend outwardly from 
said distal end portion of said point comprising 

said set of surfaces and said linear edge. 35 

11. The instrument of claim 10, wherein said distal 
end portion of said point is conical. 

12. The instrument of claim 11, wherein said distal 40 
end portion is conical truncated and said blade 
members do not extend beyond the planar 
distal end face of said truncated end portion. 

13. The instrument of claim 10, wherein said blade 45 
member has a base portion opposite said lin- 
ear edge embedded in said point. 
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